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CROSS-REFERENCE TO RELATED APPLICATIONS 
This application claims priority to provisional application serial number 
60/427,726, entitled "Dual hull personal watercraft", having a filing date of 
November 20, 2002, which is hereby incorporated by reference. 

STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH OR 

DEVELOPMENT 

Not applicable 

REFERENCE TO COMPACT DISK APPENDIX 
Not applicable 

BACKGROUND OF THE INVENTION 

[0001] Previous human-powered aquatic apparatuses have been 
proposed or built, ranging from common watercraft like canoes, rowboats, 
paddleboats, and kayaks, in which the human sits or kneels, to more 
unusual craft like the "Pogofoil" U.S. Patent No. 6,468,118. 

[0002] Canoes and kayaks are examples of watercraft used for 
seated paddling (as differentiated from rowing). Both kayaks and canoes 
are shallow draft, relatively flat-bottomed mono-hull watercraft known for 
their poor stability and user discomfort. In both watercraft the user typically 
is seated (or kneeling) below the top edge of the hull in an attempt to 
increase stability, a position that causes increased user discomfort. 
Standing in either of these watercraft is highly discouraged because of their 
poor stability. Both watercraft can be made to be highly maneuverable and 
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the kayak in particular can be designed for high speed. Generally speaking, 
kayaks are differentiated from canoes by the position taken during 
paddling; in a kayak the user sits on a generally flat surface with the legs 
extended forward at an approximate 90 degree angle relative to the spine. 

[0003] Several inventors have developed so-called "sit-on-top" 
kayaks. These watercraft typically comprise a shallow draft hull with a low 
top edge or surface and a relatively broad wetted beam. A user seat is 
disposed on or slightly depressed into the top surface. The major 
advantage of this type of watercraft is that the user does not have the 
feeling of confinement of a standard kayak and often feels more 
comfortable being able to hold the paddle with a lower arm position. This 
watercraft also feels more stable because of its wider wetted beam. These 
watercraft are called "kayaks" because the user seat is configured to force 
the user to sit in the fashion of a classical kayaker - legs extended forward 
at an approximate 90 degree angle relative to the spine. These watercraft 
are not stable enough to be paddled while standing and, as the name 
suggests, retain the non-ergonomic seating position. One sit-on-top kayak 
is sold under the trade name Rotonics Funyak™ by Rotonics 
Manufacturing, Inc., 17022 So. Figeroa St., Gardena, CA 90248. 

[0004] Other human powered aquatic apparatuses have 
attempted to take advantage of the generally improved stability provided by 
twin hulls. Some examples of these devices include a mechanism by 
which a pair of specialized kayak-like watercraft are yoked to form a dual 
rider "kayak catamaran", U.S. Patent No. 5,189,974, and a "dual hull kayak" 
U.S. Patent No. 6,1 12,692, in which the rider sits on a bridging platform, 
with legs outstretched in a classic kayak position, or U.S. Patent No. 
5,649,498, in which low chairs have been installed on top of a connecting 
frame. Yet other inventors have designed mechanisms for yoking together 
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pairs of common canoes, U.S. Patent No. 5,657,713, or kayak-like hulls, « 
U.S. Patent No. 4,621,587, the resulting watercraft typically being propelled 
by sail. 

[0005] There is, however, a need for a human powered, paddled 
watercraft that is both stable and comfortable and has high speed and 
maneuverability capabilities. Additionally, the watercraft should be usable 
in a wide variety of positions, including a seated, standing, recumbent, 
riding, and kneeling position. The watercraft should be very stable for both 
comfort and safety, and should allow the user to easily balance himself 
using his legs since humans intuitively do so. Furthermore, the watercraft 
should be lightweight for easy transport on land and, desirably, should be 
adaptable to different uses and users. These and other needs are met 
through the various embodiments of the present invention discussed 
below. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 
[0006] The foregoing and other objects, features and advantages 

of the invention will become apparent from the following description in 

conjunction with the accompanying drawings. The drawings are not 

necessarily to scale; emphasis has instead been placed upon illustrating 

the principles of the invention. Of the drawings: 

[0007] FIGURE 1 is a perspective view of one embodiment of a 

watercraft built according to the invention. 

[0008] FIGURE 2 is a cross-section of the hulls of FIGURE 1 along 

section B-B'; 

[0009] FIGURE 3 is a highly schematized cross-section C-C of the 
hulls of FIGURE 1; 
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[0010] FIGURE 4 graphically depicts the Beam-to-Draft Ratio as a 
function of load for a watercraft embodying the invention; 

[0011] FIGURE 5 is a schematized perspective view of a second 
embodiment of the invention; 

[0012] FIGURE 6 illustrates a highly schematized cross-section A- 
A' of the hulls of FIGURE 1; 

[0013] FIGURE 7 is a schematic illustration of the use of a non- 
centered connector according to another embodiment of the invention. 

SUMMARY OF THE INVENTION 

[0014] The present invention provides a watercraft that can be 
used by a human in any of a sitting, standing, riding, kneeling or 
recumbent position. The watercraft is particularly stable and highly 
adapted for use in a variety of ergonomic positions. 

[0015] Watercraft embodying the invention have two hulls, 
each of which comprises a cavity extending from the top of the hull 
downwards substantially to the bottom of said hull. The cavity is 
sufficiently wide to accommodate a user's leg and foot when the user is 
in a sitting, standing, riding, or kneeling position. A connector is 
attached to both hulls and rigidly attaches the hulls, and thus a user can 
use the watercraft by having one foot and/or leg in the cavity of each hull. 
In some embodiments, a saddle is attached to the connector. The 
connector is preferably approximately coincident with the center of 
buoyancy of each hull in the fore-aft dimension. In some embodiments, 
the saddle is longer in the fore-aft dimension than side to side. 

[0016] At least a portion of the bottom of the hull that is 
accessible through the cavity of each hull is substantially flat. Thus, the 
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user's feet rest on the substantially flat portion of the bottom of the hull 
when the user has one foot in each cavity. 

[0017] In one embodiment, each hull has a wetted beam 
between about 4 inches and about 8 inches. A hull's wetted beam is the 
widest part of the hull that is in contact with the water. In another 
embodiment, the wetted beam is between about 4 inches and about 6 
inches. 

[0018] In yet another embodiment, the watercraft of the 
invention has a length to wetted beam ratio between about 12:1 and 
about 40:1, and preferably, between about 20:1 and about 40:1. 

[0019] The distance between the two hulls is between about 4 
inches and about 30 inches, measured at the approximate height of the 
bottom of the first and second hulls. In another embodiment, that 
distance is between about 4 inches and about 18 inches, and preferably 
between about 4 inches and about 12 inches. 

[0020] Each hull has an inwardly facing side that runs from 
bow to stern and that is attached to the saddle, and an outwardly facing 
side that runs from bow to stern. In one embodiment, the inwardly 
facing side is shorter than said outwardly facing side in the fore-aft 
dimension. In some embodiments, the inwardly facing side is 
substantially planar below the height of the connector. In yet another 
embodiment, the distance between the two inwardly facing sides tapers 
toward the fore-aft centerline of the connector. 

[0021] Preferably, each of the hulls is taller than wide. 
Preferably each hull is between about 12 inches and about 20 inches 
tall. In yet another embodiment, each hull has a wetted beam to draft 
ratio between about 1:1 and about 2:1 . Modular kits for assembling the 
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various watercrafts of the invention are also provided. Each kit contains 
two hulls and a connector that can be rigidly attached to each hull. 

DETAILED DESCRIPTON OF THE INVENTION 

[0022] As used herein, the term "hull" refers to a buoyant 
object that has a cavity. Each hull may have one large cavity or the cavity 
may be divided into a number of smaller compartments for convenience 
of use. 

[0023] The hull may be covered (i.e., have a top surface) through 
which the cavity is partially accessible or it may have no top surface and 
only have a bottom surface and sides. In embodiments where the hull has 
no top surface, the "top of the hull" refers to the highest point on a side of 
the hull. 

[0024] The invention provides a human powered, twin hull 
personal watercraft. As illustrated in Figure 1, the watercraft 100 comprises 
two generally elongated hulls 200 rigidly connected by one or more 
connectors 300. A user can operate the watercraft with one foot and leg in 
each hull or with both feet and legs in one hull. 

[0025] Each hull 200 further has an inwardly facing side 230 and 
an outwardly facing side 240. The connector 300 is rigidly attached to the 
inwardly facing side 230 of each hull 200. 

[0026] The connector 300 provides rigidity to the overall structure 
and defines the separation of the two hulls. Preferably the connector 300 
joins the two hulls 200 at the top edge of their inwardly facing sides 230. In 
the preferred embodiment illustrated in Figure 1, the connector 300 is a 
continuous extension of said inwardly facing sides 230. Preferably, the 
connector 300 is disposed about the Center of Buoyancy (COB) in the fore- 
aft direction; alternatively, Figure 7 illustrates schematically an embodiment 
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in which a single connector 300 is disposed toward the bow 210 of the 
watercraft 100; said connector 300 is alternatively disposed toward the 
stern 220 of the watercraft 100. Yet another embodiment comprises two 
individual connectors 300, one located near the bow 210 and another near 
the stern 220. The connector 300 is designed using known mechanical 
engineering practices to maintain the two hulls 200 in a substantially 
parallel relationship to each other, and can be one or more rods, boards or 
virtually any other object(s) that can satisfy the above requirement. As 
shown in Figure 6, the inventor has determined that one or more 
reinforcing ribs 305 may be advantageously used to stiffen the connector 
300 without adding undue weight and expense. 

[0027] In a preferred embodiment, a saddle 310 is attached to 
connector 300. The saddle is shaped so that a user can ride in the 
watercraft of the invention, with one leg in each hull 200. The saddle may 
have a flat surface (i.e., like a bench or deck), may be contoured on its top 
to comfortably seat a user, or may have a different shape. For "cruising" 
applications, the saddle 310 may have a "seat-like" top and can be high 
enough to permit the user to position his legs in front of him as in a chair. 
Preferably, the user is seated in an ergonomic, seated position; that is, 
there is room for an approximate 90 degree angle between the back and 
the thighs and at least a 40 degree angle between the thighs and the 
calves. For aggressive, high-speed applications, or rough water 
applications, the saddle 310 may be shaped like the seats found on 
snowmobiles, ATVs and jet skis. In one embodiment the saddle 310 is 
padded for user comfort. In another embodiment, saddle 310 is sculpted to 
provide the user with a comfortable ride and the ability to use leg pressure 
as a means of active stability and control. In yet another embodiment the 
saddle 310 is adjustable in one or more degrees of freedom. For example, 
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the forward pitch of the saddle 310 may be adjusted to accommodate 
either aggressive or relaxed paddling. In another example, the height of the 
saddle 310 may be adjusted to the preference of the users. 

[0028] In one embodiment, saddle 310 is connected to connector 
300, as exemplified in FIG. 1. In another embodiment, saddle 310 is 
disconnected from connector 300. In this embodiment, the saddle 310 is 
also attached to the top edges of each of the inwardly facing sides 230, 
while the connector 300 is attached to each of the inwardly facing sides 
230 below the height of saddle 310. In another embodiment the saddle 
310 is designed to span the center-to-center distance between the two 
hulls and is equipped with downwardly projecting legs to support the 
saddle 310 on the interior of the bottom surfaces 250 of the two hulls 200, 
in a manner similar to a foot stool or bench. 

[0029] Each hull may optionally be covered by top 260. When hull 
200 is covered, cavity 270 of each hull 200 must be accessible so that the 
user can put his foot and lower leg through the cavity 270, substantially to 
the bottom of the hull 200. In some positions (e.g., kneeling), the user 
places most of his leg in cavity 270. Preferably, the portion of the cavity 270 
that is accessible to users is sufficiently wide to house a user's foot and 
leg, and sufficiently wide near the bottom 250 so that the user can place his 
foot flat against bottom 250. In one embodiment, the cavity 270 is at least 4 
inches wide if the watercraft is designed for standing use only, and is at 
least 6 inches wide if it is designed for user positions in which the user 
places his knee or thigh into each hull, 200 e.g., a kneeling position. If the 
hull 200 has no top 260, it must be at least 4 inches wide for use in 
standing positions, and at least 6 inches wide for use in positions in which 
the user places his knee or thigh into the hull 200. 



8 



Express Mail Number EU067841223US 
Title: Twin Hull Personal Watercraft 
Inventor: Rosen, Yoav 

[0030] Most preferably, the cavity 270 that is accessible to the user 
is sufficiently wide so that the user can be in any of a sitting, riding, 
kneeling, or standing position, with one foot and/or leg the cavity 270 of 
each hull 200. By placing one foot in each hull 200, the user(s) can act as 
ballast by shifting his weight from one leg to another. If the user(s) is in a 
kneeling position while paddling, his weight is supported mainly by the 
knees and thighs. The user can enhance balance by shifting his weight 
from one leg to another. 

[0031] Cavity 270 of each hull may also be used for storage 
space, and may be partially filled with buoyant material, such as Styrofoam 
or inflatable bags for sea use or under other dangerous conditions. 

[0032] Each watercraft 100 may further include a splash deflector 
265, attached to hulls 200 that minimizes or decreases the amount of 
water entering each hull 200. 

■ [0033] Each hull is generally tapered at bow 210 and at stern 220. 
The two hulls are preferably asymmetrically shaped and are mirror images 
of each other. In one embodiment, inwardly facing side 230 is shorter than 
outwardly facing side 240. 

[0034] Fig. 2 illustrates another embodiment, in which (as viewed 
from above), each hull 200 is substantially straight sided from bow 210 to 
stern 220 along inwardly facing side 230 while being curved from bow 210 
to stern 220 along outwardly facing side 240. This preferred shape 
provides low fluid dynamic drag when the two hulls pass through the water 
in relatively close proximity to each other. 

[0035] Typically, each hull is sized to support at least the total 
weight of one or more intended users, gear, and the weight of the 
watercraft. Thus, the volume, V, of displaced water for each hull may be 
calculated using the density of (fresh) water according the formula: 
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yjAU + m)/ (1) 

where U is the mass of the user, m is the mass of the watercraft and D w is 
the density of water. While this volume could be distributed in any shape to 
provide the required buoyancy, the inventor has determined that a long, 
thin, deep hull is hydrodynamically and ergonomically preferred. 

[0036] Figure 3 is a view of the hulls in Figure 1 along cross- 
section C-C. In contrast to many other catamaran designs, the hulls of this 
invention are generally rectangular in cross section comprising a bottom 
surface 250 and an optional top surface 260 in addition to the 
aforementioned inwardly facing side 230 and outwardly facing side 240, 
with a slight widening taper towards the top. Preferably, the outwardly 
facing side 240 is substantially vertical while the inwardly facing side 230 is 
substantially vertical below a predetermined waterline, WL, and tapers 
toward the centerline of the watercraft above the waterline WL. The taper 
preferably starts several inches above the predetermined waterline. This 
design offers a thin, wetted beam even when the user(s) apply most of 
his/their weight on one side of the watercraft, thus sinking one hull 200 
more deeply than the second hull 200. The inventor has determined that 
the wetted beam below the waterline WL of each hull of greater than about 
4 inches and less than about 8 inches is desirable. A wetted beam greater 
than about 8 inches, while within the scope of this invention, adds 
significant drag to the watercraft. Preferably, the wetted beam at the bottom 
250 of each hull 200 is greater than about 4 inches and less than about 6 
inches. Additionally, the wetted beam to draft ratio ("B/D") of each hull is 
between about 1/1.7 and about 3/1. In another embodiment, the B/D is 
greater than about 1/1 and less than or equal to 2/1. 
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[0037] Given the preferred wetted beam dimension, the 
rectangular cross-section, and the required displacement volume given by 
equation (1), it is straightforward to calculate a hull length for which the B/D 
meets the requirements of this invention. Typically, for an adult male user, 
each hull is between about 10 feet and about 14 feet in length, and 
preferably between about 10 feet and about 11 feet. In one preferred 
embodiment each hull is 124 inches long and has a 6 inch wetted beam. 

[0038] For a model of the invention built by the inventor, Figure 4 
graphically illustrates the draft of each hull as a function of load, showing 
that the B/D is maintained within the preferred range for loads between 110 
lbs and 260 lbs for this embodiment. 

[0039] Hulls 200 are manufactured from any of a number of 
materials known in the art to be well suited for the marine environment. 
Examples of suitable materials include plastics, composites of plastic 
resins and fiberglass, carbon fiber, Kevlar, metals such as aluminum, 
wood, rubber, and waterproof cloth. 

[0040] The first and second hulls may comprise either an open 
hull or an enclosed hull with a covering top surface 260. Figure 1 illustrates 
an embodiment of the invention with an enclosed hull while Figure 5 
illustrates schematically an embodiment of the invention with an open hull 
(i.e., no top surface). The cavity 270 is accessible at the top of hull 200, and 
extends substantially all the way to the interior side of the bottom surface 
250 of the hull 200. Preferably, as shown in the cross section in Figure 6, 
the bottom 250 of each cavity 270 is substantially flat in areas where users 
are likely to place their feet or knees (depending on user position). If hull 
200 has a top 260, preferably the portion of bottom 250 that is accessible 
through cavity 270 is substantially flat. In another embodiment, if hull 200 
has no top 260, then at least the areas of bottom 250 that are likely to be in 
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contact with the user's feet or knees, depending on the user position 
chosen, should be substantially flat. Most preferably, bottom 250 has a 
region 255 of slip resisting, textured surface. 

[0041] The height of each of the hulls 200 is defined as the 
distance between the bottom and the top of the hull 200. If the hull 200 has 
no top 260 the top of the hull is the highest point of inwardly facing side 230 
or outwardly facing side 240. The height is selected to maintain the hull 
above water under typical wave and paddling conditions. The hulls of the 
invention are preferably between about 12 inches and about 20 inches high 
for adult users. Shorter hulls may be used for watercraft of the invention 
manufactured for children. 

[0042] A splash deflector 265 may be used to deflect splashed 
water away from the cavity 270. Under extreme conditions, a specialized 
gaiter or skirt may be attached to splash deflector 265, forming a flexible 
seal between the watercraft and the user's legs or waist. The height of the 
splash deflector is not used to determine the height of the hulls 200. 

[0043] Figure 5 illustrates an embodiment of the invention 
intended for multiple users. In these multi-user embodiments the cavity 
270 is sufficiently accessible to allow the users to distribute themselves 
appropriately along the fore-aft axis. The cavity 270 is further sized, shaped, 
and sufficiently accessible to the user so that he can position his center of 
mass substantially in vertical alignment with the center of buoyancy (COB) 
in the fore-aft direction without regard to whether or what type of saddle 310 
is used or the users 1 preferred stance in the watercraft of the invention. That 
is, when the user is standing, his ankles and hips are generally aligned 
with the COB, but when the user is seated his feet and ankles or lower legs 
must move forward to allow his trunk to remain in general alignment with 
the COB. Similarly, if a raised or "sport" saddle 310 is used, the user's 
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lower legs and feet may actually move toward the stern, behind the COB. 
Also, the design of the cavity 270 allows the user to execute special 
maneuvers; for example, by moving toward the stern 220, the user can 
raise the bow 210 as he approaches a sloped shoreline, permitting him to 
paddle the watercraft onto the shore, at which point, by moving toward the 
bow, the watercraft 100 is beached and the user may exit over the bow 210 
without getting wet. 

[0044] Returning to Figures 1 and 2, the separation of the hulls, D, 
is defined by the connector 300 and is measured at the bottom 250 of the 
hulls 200. In one embodiment, D is between about 4 inches and about 30 
inches. In another embodiment, D may be between about 4 inches and 
about 18 inches. If the watercraft is designed for only seated paddling, D is 
preferably between about 18 inches and about 30 inches. In another 
embodiment, D is between about 4 inches and about 12 inches, and most 
preferably D is about 10 inches. 

[0045] Preferably, the distance between the two hulls at the 
waterline is at least twice the width of the wetted beam of a hull 200. The 
inventor has used the watercraft with a D of about 12 inches for both seated 
and standing paddling. 

[0046] Referring again to FIG. 6, each of the sides 230 may have a 
slight taper towards the centerline of connector 300, said centerline being 
parallel to the fore-aft dimension of watercraft 100. In other words, the 
distance between the two sides 230 is generally smaller closer to 
connector 300 than further away from connector 300. In one embodiment 
built by the inventor, the distance between the two hulls 200 at the height of 
the connector 300 is approximately 10 inches, while it is approximately 15 
inches at the approximate height of the bottom 250 of the two hulls 200. 
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This configuration provides greater comfort to a user who is sitting on 
saddle 310. 

[0047] In one embodiment the invention is modular. That is, it is 
manufactured and supplied as an assembly of several discretely 
identifiable components, each of which may, for example, be available in 
different styles or sizes, so that the invention may be field-reconfigured by 
the user to meet different user needs. For example, the watercraft 
embodying the invention can be embodied as a kit comprising typically two 
hulls, and a connector. Preferably, such a kit includes items for assembling 
the included parts, such as quick release screws, latches, etc. Each of said 
kit elements can be provided in a variety of sizes and styles, such that a 
user can configure the invention to best suit his needs. A kit may be 
provided for manufacturing any of the watercraft described herein. 

[0048] The invention can be propelled by paddling. A single ended 
paddle (e.g., a canoe paddle) or a dual ended paddle (e.g., a kayak paddle) 
can be used to paddle the watercraft of the invention. The type and length 
of the paddle will depend on the application and the number of users. 

[0049] Alternatively, the invention is propelled by one or more 
sails. For sailing, a mast may be attached to the watercraft; additionally, 
fins may be attached to the hulls 200 to counteract lateral wind forces. 
Steering is effected by relatively rotating the sail with respect to the hulls 
200, as is done in windsurfing, said steering enabled in the invention by 
the displacement defined by Equation (1), wherein each hull individually 
supports the entire weight of the user. That is, the user rotates the sail by 
"walking around" the mast, stepping entirely in one hull 200 or the other as 
required to execute the maneuver. The skilled artisan will understand that 
different types of sails may be used with the watercraft of the invention. 
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[0050] It will be understood that the particular method and device 
embodying the invention are shown herein by way of illustration and not as 
a limitation of the invention. The principles and features of this invention 
may be employed in various and numerous embodiments without 
departing from the scope of the invention. 
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